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By the end of this session the student is 
able to: 

• Define histology as a science. 

• Identify the preparation techniques for microscopic 
examination. 

• Identify the different types of microscopy's and 
their application. 



Tissues and Histology: 

Histology: 

Def: The study of the tissues of the body and 
how these tissues are arranged to constitute organs. 

Involves all aspects of tissue biology. 

Focuses on how cells’ structure and 
arrangement optimize functions specific to each 
organ. 



Tissues and Histology: 

- Biopsy: 

Removal of tissues for diagnostic purposes. 


- Autopsy: 

Examination of organs of a dead body to 
determine cause of death. 






Tissues and Histology 


Tissues - collections of cells with similar structure 
and function. 



Tissues and Histology: 

• Tissue classification based on cell structure, 
composition of non-cellular extracellular matrix, 
and cell function. 

• Major types of adult tissues: 

- Epithelial. 

- Connective. 

- Muscle. 

- Nervous. 



Preparation of Tissues for Microscopic 
Examination: 

Ideal microscopic tissue preparation 


same structure and molecular composition as it has 
in the body. 









Preparation of Tissues for Microscopic 
Examination: 


Preparation steps: 

1. Fixation. 

2. Embedding & sectioning. 

3. Staining. 


Fixation: 

• Preservation of tissues for future examination. 

• Tissues are fixed to avoid digestion and to preserve 
structure and molecular composition. 

• Fixatives are the chemical agents used in fixation (formalin, 
buffered isotonic solution of 37% formaldehyde). 


• Freezing is an alternative to chemical fixation. 



Embedding & sectioning: 

• Embedding is the conversion of fixed tissue into a 
solid form to facilitate sectioning. 

• Involves dehydration & clearing steps, then; 

• Fixed tissues are infiltrated by embedding 
substances (paraffin & plastic resin). 


Embedding process 


















Embedding & sectioning 



• Sectioning (slicing) provides the very thin 
specimens needed for microscopy. 


• Sectioning is done using microtome steel or glass 
blades. 
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Tissue fixation, embedding & sectioning 
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Staining: 


• Staining provides visual contrast and may help identify 
specific tissue components. 

• The most commonly used dyes are hematoxylin and 
eosin (H&E). 








Types of microscope: 


Based on the types of light source used: 

1. Light microscopes, utilizing visible light. 

2. Microscopes utilize sources other than visible light. 



Light microscopy: 

• Based on the interaction of light and tissue 
components. 





Bright-Field Microscopy: 


The stained preparations are usually 
examined by means of light that passes 
through the specimen. 


Inlarpuplar 
aduM BinocJjlar 

tubes Head 


Measuring 

graticule 


Beamsplitter 


Revolting 

nosepiece 


Specimen 

holder 


stage 


Condenser 


Tungsten 

halogen 

lamp 


Stand 

I 


1 


QntdK 

switch 

Illumination 

intensity 

control 


X-Y 

translation 

mechanism 


lens 


Base 




Fluorescence Microscopy: 

Uses ultraviolet light, under which only fluorescent 
molecules are visible. 
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Phase contrast microscopy: 


• Modified light microscope, uses the differences in 
refractive index of various natural cell and tissue 
components to produce an image without staining. 

• Used in the study of living cells. 
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Living neural crest cells in culture 






Confocal microscopy: 

Involves scanning the specimen at successive focal planes 
with a focused light beam, often from a laser, and produces 
a 3D reconstruction from the images. 



Living neural crest cells in culture 


Polarizing microscopy: 

• Allows recognition of structures of highly organized 

molecules or subunits (cellulose, collagen, microtubules, and 
actin filaments). 
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In bright field microscopy, collagen appears red 
with thin elastic fibers and cell nuclei darker, while 
in polarizing microscopy, only the collagen fibers 
are visible and these exhibit intense yellow or 
orange birefringence 





Microscopes utilizing a non-visible light 
source: 

• Images can be formed by rays other than visible 
light and are made visible by means of a suitably 
sensitized photographic film. 


Electron Microscopy: 

• Based on the interaction between 
electrons and tissue components. 

- TEM (Transmission Electron Microscope). 

- SEM (Scanning Electron Microscope). 
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Further readings: 

Other methods of tissue preparations 

1. Autoradiography. 

2. Cell & Tissue culture. 

3. Enzyme histochemistry (cytochemistry). 

4. Immunohistochemistry. 

5. Hybridization Techniques. 


